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INTRODUCTION
Across the world, oral health is becoming a major concern. The World Oral Health Report, 2003, highlighted oral health as an integral and essential component of general health. Good oral health is defined as more than just having healthy teeth; it implies being free of chronic orofacial pain, oral cancer, and other disorders affecting the craniofacial complex. [1] As of April 2012, WHO estimates that worldwide, 60-90% of school children and close to 100% adults have dental problems. [2] The 2010 Adult Dental Health Survey reveals that about 85% of Malaysian adults suffer from tooth decay, and 94% adults showed evidence of gum diseases. [3] Currently, there are many utilities such as toothbrushes and floss that are used as oral cleaning devices. However, statistics showed that these utilities do not achieve their theoretical potential for controlling plaque and gingival disease. [4] Thus, adjuncts such as mouthwashes are recommended to supplement toothbrushing as they can access areas interdentally which are considered the most frequent sites of plaque accumulation. [5] The first recorded practice of using mouthwash is attributed to Chinese Traditional Medicine as a treatment for gum diseases. [6] Since then, many different combinations of ingredients were used to obtain the mixture of mouthwash.
In a Malaysian study, there is increased awareness among Malaysian public toward oral hygiene resulted in an increase in sales and brands of mouthwash in the market. [7] Efficacy of the mouthwashes, however, is related to the concentration of the active ingredient and the function of the proposed mouthwash. [8] A research study to investigate the effectiveness of seven antimicrobial types of mouthwash sold in Malaysia showed that all mouthwashes are not of same effectiveness. [7] A survey conducted in Sweden found that the main reason why individuals use mouthwash products is to avoid tooth decay and bad breath. Some individuals, however, perceived the use of mouthwash as unpleasant, expensive, and unnecessary. [9] The use of mouthwash is related to many factors such as sociodemographic characteristics, health, and behavioral factors. [5] For example, women use mouthwash products on a regular basis as compared to men. [9] It is reported that mouthwash use declines with age. [5] Another research conducted in an adult Swedish population, however, states that usage of mouthwash is not significantly different with respect to age. [9] Concerns have been regarding the alcohol content in some types of mouthwash and this is linked to oral cancer. However, studies linking mouthwash with cancer have conflicting results, and thus, further studies are warranted to investigate the effects of alcohol in mouthwash. [10] As the use of mouthwash is becoming increasingly popular, more research studies are being conducted. Hence, this study's hypothesis aims to investigate the association between demographic variables and use of mouthwash as well as the association between the use of mouthwash and its perceived benefits.
MATERIAL AND METHODS
This is a descriptive, cross-sectional study design that was conducted in public places around Selangor such as shopping malls, colleges, and dental care facilities. The study main instrument was a questionnaire comprised 34 items. The questions were divided into four main domains of demographics, behavior, knowledge, and perceived benefits. Andrew's Faces Scale which is a seven-point interval scale including stylized faces were used to rate the respondent's perception. The survey instrument was developed from previously published studies and was validated by pharmacy and dental academics from the collaborated research institutions. [5, 11] The questions mainly focused on this study's objectives and hypothesis. The ethical approval letter from the relevant research and Ethics Committee of the Institution of the first author was issued before starting any field work. Informed consent was obtained from all participants before they have been enrolled for taking the questionnaire. A pilot study using Cronbach's alpha was conducted to ascertain the reliability coefficient. Using the Raosoft sample size calculator, the minimum sample size is determined to be 385 with 95% confidence interval and 5% margin error. A convenience sample of 400 mouthwash users consisting of Malaysian adults was obtained in July to September 2013 after 3 months of conducting the survey. As the inclusion criteria entail only mouthwash users, all the recruited respondents were mouthwash users. The recruitment of samples in public places assures the heterogeneity of the sample.
Statistical analysis
Data were collected and then subjected to PASW version 20 software. Descriptive and inferential statistics were applied. Chi-square was used to observe the association between the variables.
RESULTS
A total of 400 questionnaires were answered by the respondents, which were more than the minimum required sample of 385. Out of the 400 respondents, 157 (39.3%) were male while 243 (60.8%) were female. The majority of respondents were in the age range of 18-25 years (n = 178, 44.5%) while the rest were distributed among the four different age groups. Other detailed demographic characteristics are shown in Table 1 .
Their oral hygiene behavior helps determine the overall attitude of the respondents toward their oral health and how they use mouthwash. The majority of respondents (n = 393, 98.3%) have visited a dentist in their life, with the majority going less than once or twice a year (n = 139, 34.8%). As this study was focused on the use of mouthwash, the respondents were questioned on how frequently they use mouthwash. About 133 (34.8%) respondents reported use on a daily basis, followed by less than once a week (n = 124, 31.0%). The mouthwash of choice appears to be Listerine (n = 189, 47.3%) followed by Colgate (n = 115, 28.8%) and Oral B (n = 46, 11.5%), respectively. Most (n = 245, 61.3%) of the respondents also did not keep any time interval between brushing and mouthwash use and did not dilute their mouthwash (n = 312, 78.0%). More detailed oral hygiene behaviors of respondents are shown in Table 2 .
Respondents were also tested on their knowledge of mouthwash ingredients with slightly more than half (n = 229, 57.3%) answering "yes" that most mouthwashes contains alcohol and (n = 246, 61.5%) answering "yes" that chlorhexidine has an antibacterial effect. In terms of mouthwash use, two-thirds of the respondents (n = 302, 75.5%) answered "yes" that it is impossible to prevent gum disease with tooth brushing alone. Most respondents (n = 360, 90%) answered "no" that mouthwash use cannot replace the role of the toothbrush. The respondents, however, were divided on whether the use of mouthwash is necessary with half answering "yes" and the other half "no." Other results of the respondents knowledge are shown in Table 3 .
When respondents were asked how was the taste of their mouthwash, the majority (n = 183, 45.8%) perceived it as good. The majority of the respondents also had similar opinions when asked whether the use of mouthwash was convenient, whether it helps in plaque reduction, helps reduce periodontal disease and gum disease, helps eliminate bad breath and whether mouthwash, and helps prevent tooth decay with a frequency of 179 (44.8%), 173 (43.3%), 173 (43.3%), 151 (37.8%), and 165 (41.3%) respondents, respectively. Detailed perception of respondents on mouthwash is shown in Table 4 .
From the results associating the use and demographics of mouthwash, we can observe that the dilution of mouthwash and time interval kept between brushing teeth is significant with age (P = 0.001). The duration of mouthwash being kept in the mouth is significant with gender (P = 0.048) and race (P = 0.001). Other detailed variables that are associated with the use and demographics are shown in Table 5 . Table 6 represents the association between the use and perceived benefits of mouthwash among respondents. It was observed that the frequency of mouthwash use was significant with the perception on whether it does help in plaque reduction (P = 0.013) and in eliminating bad breath (P = 0.031). Moreover, the reason of mouthwash use was significant with the perception of mouthwash taste, its convenience, opinion on rinsing time, whether it helps in plaque reduction, helps eliminate bad breath, and prevent tooth decay (P < 0.05).
DISCUSSION
The current research is an attempt to explore the knowledge and perceived benefits of mouthwash among Malaysian adults residing in the state of Selangor, Malaysia. To date, there are few studies which investigated perception about mouthwash among lay public, but to the best of our knowledge, no studies have been conducted so far in the Malaysian region. For oral hygiene behavior, nearly all respondents reported visiting a dentist in their lifetime and more than onefourth reported using mouthwash daily. Likewise, majority of the respondents stated they use it in masking halitosis and preventing oral diseases. Proper basic knowledge on the constituents and effectiveness of mouthwash was observed in the majority of them. General perception on the use of mouthwash was good establishing an association between the use and perceived benefits of mouthwash.
The results showed that 60.8% of Malaysian women used mouthwash compared to only 39.3% males. This finding is similar to many other studies in Scotland, Sweden, and Puerto Rico. [5, 9, 12] This might be due to the fact that women are more concerned with their oral hygiene and that mouthwash is closely associated with cosmetic products. [5, 9] Besides this results also showed that the use of mouthwash decreases with monthly income. The results are different if compared to a Brazilian study explored factors affecting the self-reported use of mouthwashes which reported higher probabilities for using mouthwash in a higher income group. [13] This could be due to the high Regardless of the type of product used, the majority (89.3%) of the respondents, unfortunately, answered that they use mouthwash after brushing not realizing that it will risk a reduction in the fluoride concentration benefits from toothpaste. [9] This is particularly important if the individual is suffering from low fluoride. [14] Similar results were also reported by other studies in the literature. [9, 15] The American Dental Association, however, stated that the sequence of brushing and rinsing makes no difference as long as it is properly used. [16] Most respondents showed a good grasp on the reasons of mouthwash usage in which 29.5% answered correctly that mouthwash can be used to mask bad breath and prevent oral diseases. Alarmingly, 3.8% of the respondents thought that mouthwash is capable of replacing toothbrush. This finding is consistent with a previous study on mouthwash use in the general population. [10] There was good awareness among the respondents regarding the use of mouthwash with more than 57% answering the knowledge questions correctly. However, when asked whether the use of mouthwash is necessary, the respondents were divided with 50% answering "yes" and the other 50% answered "no." Ultimately, the use of mouthwash depends on oral health needs or dentist recommendation. [5, 16] There were also uncertainties on whether mouthwash contains alcohol. Only some individuals know that mouthwash contains alcohol and that it may increase the risk of oral cancer. [10, 16] More exposure should be given to the public to enhance public perception and knowledge of mouthwash.
A large percentage of respondents stated their taste of mouthwash as good, very good, or excellent. When asked whether the use of mouthwash is convenient, the majority of the respondents answered that it was. This is because the only act of rinsing does not pose any manual dexterity challenges as mentioned previously in a study investigated perceptions and measures of daily oral hygiene practices. [17] An article by Linda DeVore also supported that mouthwash has long been a favorite because of their ease of use. [18] The reason for using mouthwash was found to be significant (P < 0.05) with respondents' perception on mouthwash. The results are consistent with finding from another study explored perceptions of mouthwash use among educators and students. [19] This finding showed that the respondents have a clear idea of why they are using it and not just as an adjunct. It was observed that most Malaysian adults have a good perception of the use and benefits of mouthwash thus acknowledging good reviews on its use in oral hygiene practices. In the current research, majority of the respondents reported their understanding about the antibacterial effects of chlorhexidine. It is an expected finding as chlorhexidine is a gold standard in the category of mouthwashes and well-controlled randomized trials are needed to establish herbal mouth rinses as antibacterial. [20] Moreover, in the current research, approximately 50% of the respondents expressed their indifference toward change in taste of any food or drink with respect to mouthwash use. This is in contrast to the finding reported by Gunasekaran and Lakshmanan which stated change in perception of bitter and salty taste among the mouthwash users. [21] Likewise, Hutchings et al. also reported that menthol mouthwash significantly reduces desire and liking for particular foods and hunger and thirst. [22] A recently published systematic review also highlighted the effectiveness of mouthwash for its cariogenic potential in orthodontic patients. [23] Randomized controlled trials are recommended for establishing the efficacy of mouthwashes in strengthening oral health in a patient suffering from non-communicable diseases such as diabetes. Compromised oral health care in developing countries needs to advocate the role of mouthwash as germ killing and preventing plaque formation, informing the lay public about the demerits of plaque buildup. It is interesting to note that most of the developed countries have their well-crafted oral health policies but oral health policy environment is almost non-existent in the low-income region.
Strength and limitations of the study
First, due to time constraints and budget constraints, data collection was limited to one of the states of Malaysia, and therefore, the findings are not generalizable to other states of Malaysia. Moreover, the study design is crosssectional and thus there is limited scope for any causal inferences. A snapshot information was extracted as the respondents were approached at public places. On the upside, this research was completed in a short span of time and was cost-effective.
